Expression of human CD81 differently affects host cell susceptibility to malaria sporozoites depending on the Plasmodium species.
Plasmodium sporozoites can enter host cells by two distinct pathways, either through disruption of the plasma membrane followed by parasite transmigration through cells, or by formation of a parasitophorous vacuole (PV) where the parasite further differentiates into a replicative exo-erythrocytic form (EEF). We now provide evidence that following invasion without PV formation, transmigrating Plasmodium falciparum and Plasmodium yoelii sporozoites can partially develop into EEFs inside hepatocarcinoma cell nuclei. We also found that rodent P. yoelii sporozoites can infect both mouse and human hepatocytes, while human P. falciparum sporozoites infect human but not mouse hepatocytes. We have previously reported that the host tetraspanin CD81 is required for PV formation by P. falciparum and P. yoelii sporozoites. Here we show that expression of human CD81 in CD81-knockout mouse hepatocytes is sufficient to confer susceptibility to P. yoelii but not P. falciparum sporozoite infection, showing that the narrow P. falciparum host tropism does not rely on CD81 only. Also, expression of CD81 in a human hepatocarcinoma cell line is sufficient to promote the formation of a PV by P. yoelii but not P. falciparum sporozoites. These results highlight critical differences between P. yoelii and P. falciparum sporozoite infection, and suggest that in addition to CD81, other molecules are specifically required for PV formation during infection by the human malaria parasite.